Tissue plasminogen activator does not alter development of acquired epilepsy.
Tissue plasminogen activator (t-PA), a proven therapy for acute ischemic stroke, is an endogenous serine protease associated with neuronal activity and synaptic plasticity in the brain. Its expression is enhanced after seizures, and is involved in seizure propagation throughout the brain. Therefore, the increased use of t-PA to treat stroke may have important implications for the development of poststroke epilepsy. Using experimental and clinical approaches, we investigated the role of t-PA in the development of epilepsy. Mice deficient in t-PA (t-PA(-/-) ) or mice transgenically modified to overexpress neuronal t-PA (T4) underwent amygdala kindling, and seizure threshold and rates of kindling were compared to those in wild-type mice. For the clinical study, we recruited acute ischemic stroke patients who either received intravenous t-PA treatment on admission to hospital (n = 177; cases) or did not (n = 158; controls). We then assessed the incidence of early and late onset seizures and epilepsy in these patients. T4 mice were more seizure-prone than wild-type mice, exhibiting lower seizure thresholds (p = 0.002), but there were no significant differences observed in the rate of kindling development when comparing either T4 mice, or t-PA(-/-) mice, to their wild-type controls. Furthermore, we found no significant differences between the proportion of poststroke patients experiencing early or late seizures, or developing epilepsy, between those who received t-PA and those who did not. Overexpression of endogenous t-PA lowers seizure threshold but does not influence kindling epileptogenesis. Moreover, the therapeutic administration of t-PA in humans does not influence the development of acquired poststroke epilepsy.